Induction of sister chromatid exchanges by inhibitors of topoisomerases.
To investigate the role of topoisomerases in the production of sister chromatid exchanges, the effects of inhibitors of type I and II topoisomerases on baseline and mutagen-induced sister chromatid exchanges were compared. V79 cells were treated with VM-26 and m-AMSA, known inhibitors of type II topoisomerase, or with camptothecin, the only known inhibitor of type I topoisomerase. We observed that inhibitors of both type I and II topoisomerases induced high levels of sister chromatid exchanges at 10(-6) M, and that the dose-response curves of these drugs were very similar. A clear heterogeneity in the distribution patterns of exchanges induced by inhibitors of topoisomerases was observed. We believe that this heterogeneity in response to these compounds is due to variation in sensitivity within the cell cycle. We also studied interactions of these agents with mitomycin-C and with PUVA (8-methoxypsoralen + UVA), both cross-linking agents and potent sister chromatid exchange inducers, and with x-rays, an agent that induces high levels of DNA strand breaks. No significant change in exchange levels was observed in interactions between topoisomerase inhibition and the levels induced by the agents studied. We conclude that double-strand break prevalence, known to be increased through inhibition of type II topoisomerase, is not the primary mechanism for induction of sister chromatid exchanges. We further conclude that acute inhibition of type I and type II topoisomerases does not influence substantially the induction of exchanges by other agents.